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Abstract.  We will describe several payload mod-

els of next-generation laser retroreflectors that we de-
veloped for the diverse exploration, planetary and 
gravity sciences of: Asteroids and Comets, the Phobos-
Deimos system, NASA’s CLPS program (Commercial 
Lunar Payload Services), the Earth-Moon Lagrangian 
point L1 and cislunar orbitsm, including applications 
to the LOP-G (Lunar Orbital Platform and Gateway).  

Diverse and specific payload design, prototyping 
[1] and space testing [2] activities were completed in 
the period 2016-2018 by INFN-LNF (Frascati, see also 
(www.lnf.infn.it/esperimenti/etrusco/) and ASI-CGS 
(Matera), in the framework of the: Joint Laboratory 
between INFN-LNF and ASI-CGS; Affiliation of 
INFN to NASA/SSERVI (Solar System Exploration 
Virtual Institute); Association of ASI to SSERVI; ac-
tivities funded by the INFN National Science Commit-
tees n. 5 (CSN5, mainly devoted to technology re-
search) and n. 2 (CSN2, mainly devoted to space sci-
ences) [1]. These payloads and their applications are 
summarized in the following. 
• COSPHERA = COmet/asteroid SPHerical laser 

Retroreflector Array. This payload is intended for 
observation from the proposed ESA Hera mission 
(evolution of the AIM, Asteroid Impact Mission) 
to the Didymos double asteroid. The Hera design 
includes a lidar capable of laser-ranging/altimetry. 
For Hera we have designed and built multiple Ita-
ly-branded miniaturized payloads, COSPHERA 
and others. These maylaod inherit from the proven 
technologies space qualified for ASI, ESA and 
NASA-JPL for the Martian microreflectors 
onboard the ESA ExoMars missions, and the 
NASA InSight and Mars 2020 missions. 

• PANDORA = Phobos ANd DeimOs laser Retrore-
flector Array. This payload is intended for obser-
vation from orbiters capable of laser-
ranging/altimetry in the Mars systems, like the 
Martian Moons eXploration (MMX) mission of 
the Japan Aerospace Exploration Agency (JAXA). 

• MoonLIGHT-100/NGLR = Moon Laser Instru-
mentation for General relativity High accuracy test 
(INFN-LNF)/Next Generation Laser Retroreflec-
tor (UMD). This 100 mm single, large reflector is 
intended for direct lunar laser ranging from sta-
tions in USA, Italy (ASI-CGS) and France 
(Grasse). Its main applications are the Lunar Geo-
physical Network (LGN) and precision tests of 
General Relavitity (GR) [3] and new theories of 
fundamental relativistic gravity [4]. Current analy-
sis of GR and new physics in the sun-Earth-Moon 
systems will be presented. 

• LaGrEx = Lagrangian point Gravity Explorer.  
This 75 mm single, medium-large laser retrore-
flector is a reduced mass/volume bakup payload 
for CLPS landings and is designed for accurate la-
ser positioning in the Earth-Moon Lagrangian 
point L1 (for the test of gravity in L1 see [5]). 

These payloads are available for application of laser 
positioning of the LOP-G and other cislunar orbits. 
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